IMAGED NONWOVEN FABRIC FOR CLEANING APPLICATIONS 
Technical Background 

The present invention is generally directed to three-dimensional imaged 
nonwoven fabrics and the methods for employing such three-dimensional 
5 imaged nonwoven fabrics as a means for cleaning surfaces. A particularly 

preferred embodiment of a three-dimensional imaged nonwoven fabric of the 
present invention is in facial cleansing applications. 
Background of the Invention 

Over the years, the use of disposable substrates in cleaning applications 

10 has been well practiced. Suitable substrates have included sponges, woven 

and nonwoven fabrics, and various combinations thereof. Further, such 
substrates have been impregnated with cleaning agents such as astringents, 
solvents, detergents and other chaotropes. The resulting cleaning products 
fabricated from such impregnated substrates have found acceptance with the 

15 general public as a convenient and practical means for the cleaning of 

surfaces. In particular, such constructs have been reasonably successful in the 
facial cleansing market. 

Substrates of particular importance in the facial cleansing market 
include those fabrics that are imparted with apertures, or otherwise exhibit 

20 regions devoid of substrate matrix. It is has been conjectured by the 

fabricators of facial cleansing products practicing the use of such apertured 
fabric that the presence of the apertures improve the ability of the substrate to 
quickly build a beneficial lather during the cleansing process. 

Substrates utilized as facial cleansers are soft and conformable to the 

25 face, so as to prevent irritation to the skin. Certain areas of the face are more 

sensitive than other areas of the face. The eye lids, for instance, are extremely 
sensitive and easily irritated when rubbed with particular fabrics. Some 
fabrics also leave particulates behind that end up getting into the eyes. 
Further, fabrics that are reusable, such as terry cloths, are not as clean as a 

30 single use wipe that would be discarded, rather than being left in the 
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environment of a bathroom sink for extended periods of time and then placed 
next to the skin, especially near the eyes. 

There remains a need for a disposable substrate for cleaning 
applications, and particularly facial cleansing products that are soft, sanitary, 
delicate, and suitable for those areas of the face comprised of more sensitive 
skin. 

Summary of the Invention 

The present invention is directed to enhancing the cleaning of surfaces 
by the contact application of a nonwoven fabric having a three-dimensional 
image imparted therein. The three-dimensional image of the nonwoven fabric 
induces the formation of lather due to pronounced surface projections that 
come in contact with the cleaning surface and provide air passageways that are 
parallel to the plane of the substrate. The imaged nonwoven fabric disclosed 
herein exhibits low linting qualities thereby reducing the potential of fiber 
contamination of the cleaned surface and is sufficiently durable that the sample 
can be used in a brisk manner. 

A method of making the present durable nonwoven fabric comprises the 
steps of providing a precursor web that is subjected to hydroentangling. The 
precursor web is formed into an imaged nonwoven fabric by 
hydroentanglement on a three-dimensional image transfer device. The image 
transfer device defines three-dimensional elements against which the precursor 
web is forced during hydroentangling, whereby the fibrous constituents of the 
web are imaged by movement into regions between the three-dimensional 
elements of the transfer device. 

In the preferred form, the precursor web is hydroentangled on a 
foraminous surface prior to hydroentangling on the image transfer device. 
This pre-entangling of the precursor web acts to integrate the fibrous 
components of the web, but does not impart imaging as can be achieved 
through the use of the three-dimensional image transfer device in subsequent 
steps. 



It is further contemplated by the present invention that the use of a 
semi-durable three-dimensional imaged nonwoven fabric can be employed in 
facial cleansing applications, whereby three-dimensional image of the 
nonwoven fabric induces the formation of lather due to pronounced surface 
5 projections which come in contact with the facial skin and provide air passage 

ways necessary for lather propagation that are parallel to the plane of the 
substrate. The imaged nonwoven fabric is further designed to facilitate 
optimal performance when used in the wetted state and when treated with or 
subject to surfactant compounds. 

10 Other features and advantages of the present invention will become 

readily apparent from the following detailed description, the accompanying 
drawings, and the appended claims. 
Brief Description of the Drawings 

The invention will be more easily understood by a detailed explanation 

15 of the invention including drawings. Accordingly, drawings which are 

particularly suited for explaining the invention are attached herewith; however, 
is should be understood that such drawings are for explanation purposes only 
and are not necessarily to scale. The drawings are briefly described as 
follows: 

20 FIGURE 1 is a diagrammatic view of an apparatus for manufacturing a 

durable three-dimensional imaged nonwoven fabric, embodying the principles 
of the present invention. 
Detailed Description 

While the present invention is susceptible of embodiment in various 

25 forms, there is shown in the drawings and will hereinafter be described a 

presently preferred embodiment of the invention, with the understanding that 
the present disclosure is to be considered as an exemplification of the 
invention, and is not intended to limit the invention to the specific embodiment 
illustrated. 
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Nonwoven fabrics are used in a wide variety of applications where the 
engineered qualities of the fabric can be advantageously employed. These 
types of fabrics differ from traditional woven or knitted fabrics in that the 
fabrics are produced directly from a fibrous mat, eliminating the traditional 
5 textile manufacturing processes of multi-step yarn preparation, and weaving or 

knitting. Entanglement of the fibers or filaments of the fabric acts to provide 
the fabric with a useful level of integrity. Subsequent to entanglement, fabric 
integrity can be further enhanced by the application of binder compositions 
and/or by thermal stabilization of the entangled fibrous matrix. 

10 U.S. Patent No. 3,485,706, to Evans, hereby incorporated by 

reference, discloses processes for effecting hydroentanglement of nonwoven 
fabrics. More recently, hydroentanglement techniques have been developed 
which impart images or patterns to the entangled fabric by effecting 
hydroentanglement on three-dimensional image transfer devices. Such three- 

15 dimensional image transfer devices are disclosed in U.S. Patent No. 

5,098,764, hereby incorporated by reference, with the use of such image 
transfer devices being desirable for providing a fabric with enhanced physical 
properties as well as having a pleasing appearance. 

For application in cleaning products, a nonwoven fabric must exhibit a 

20 combination of specific physical characteristics. For example, the nonwoven 

fabrics used in cleansing of the face should be soft and drapeable so as to 
conform to the contours of the face and yet withstand brisk agitation inherent 
to facial cleansing procedures. Further, nonwoven fabrics used in cleaning 
applications must be resistant to abrasion and linting, yet also exhibit sufficient 

25 strength and tear resistance. 

With reference to FIGURE 1 , therein is illustrated an apparatus for 
practicing the present method for forming a nonwoven fabric. The fabric is 
formed from a fibrous matrix preferably comprising staple length fibers, but it 
is within the purview of the present invention that different types of fibers, or 

30 fiber blends, and with inclusive of an optional scrim layer, can be employed. 
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The fibrous matrix is preferably carded and air-laid or cross-lapped to form a 
precursor web, designated P. 

Manufacture of a nonwoven fabric embodying the principles of the 
present invention is initiated by providing the precursor nonwoven web 
5 preferably in the form of a blend of staple length fibers. Such fibers may be 

selected from natural or synthetic composition, of homogeneous or mixed fiber 
length. Suitable natural fibers include, but are not limited to, cotton, wood 
pulp and viscose rayon. Synthetic fibers, which may be blended in whole or 
part, include thermoplastic and thermoset polymers. Thermoplastic polymers 

10 suitable for this application include poly olefins, poly amides and polyesters. 

The thermoplastics may be further selected from homopolymers, copolymers, 
conjugates and other derivatives including those thermoplastic polymers having 
incorporated melt additives or surface-active agents. Staple lengths are 
selected in the range of 0.25 inch to 6 inches, the range of 1 to 2 inches being 

15 preferred and the fiber denier selected in the range of 1 to 15, the range of 2 

to 6 denier being preferred for general applications. The profile of the fiber is 
not a limitation to the applicability of the present invention. 

The nonwoven fabric of the invention is lightweight, yet absorbent and 
highly flexible so that it can conform to face. The preferred basis weight of 

20 the fabric is about 2.0 grams per square meter to 5.0 grams per square meter, 

while the preferred absorbency rate is 5.0-7.0 grams per gram. The most 
preferred absorbency rate is 7 grams per gram. 

The composition of the three-dimensional imaged nonwoven fabric can 
be specifically chosen in light of the cleaning agent to be impregnated therein 

25 or applied thereon. For example, if a water based surfactant compound is to 

be applied, a hydrophilic naturally derived fiber such as rayon or a hydrophilic 
melt additive in a polyester staple fiber would facilitate in the imaged 
nonwoven fabric absorbing a controlled amount of a cleaning compound. 
Should it be known that an abrasive cleaning surface facing material is 
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desirable, a polypropylene staple fiber selected from the upper denier range of 
staple fibers would be advised. 

It is within the purview of the present invention that a scrim can be 
interposed in the formation of the precursor nonwoven web. The purpose of 
5 the scrim is to reduce the extensibility of the resultant three-dimensional 

imaged nonwoven fabric, thus reducing the possibility of three-dimensional 
image distortion and further enhancing fabric durability. Suitable scrims 
include unidirectional monofilament, bi-directional monofilament, expanded 
films, and thermoplastic spunbond. 

10 It is also within the purview of the present invention that a binder 

material can be either incorporated as a fusible fiber in the formation of the 
precursor nonwoven web or as a liquid fiber adhesive applied after imaged 
fabric formation. The binder material will further improve the durability or 
otherwise provide enhanced cleaning performance of the resultant imaged 

15 nonwoven fabric during use. 

Further still, the nonwoven substrate may be comprised of apertures 
that extend the partially or entirely through the fabric and may be of varying 
shapes and sizes. 

FIGURE 1 depicts the means for imparting the three-dimensional quality 
20 during the manufacture of the nonwoven fabric. The image transfer device 

shown as imaging drum 18 can be selected from a broad variety of three- 
dimensional image types. Preferrably, the three-dimensional image is wave- 
like in form or non-linier in formation. The three-dimensional image should 
be of at least 25% of the overall thickness of the support plane from which it 
25 protrudes. Due to the flexibility inherent to the fabrication of the image on the 

image transfer device, variations in three-dimensional image including multi- 
planar images, variations in image juxtaposition, and the ability to create 
complex images having no discontinuities allow for the creation of profiles in 
nonwoven fabrics heretofore impossible. 
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Examples 

Example 1 

Using a forming apparatus as illustrated in FIGURE 1 , a nonwoven 
fabric was made in accordance with the present invention by providing a 
precursor web comprising 100 percent by weight polyester fibers as supplied 
by Wellman as Type T-472 PET, 1.2 dpf by 1.5 inch staple length. The 
precursor fibrous batt was entangled by a series of entangling manifolds such 
as diagrammatically illustrated in FIGURE 1. FIGURE 1 illustrates a 
hydroentangling apparatus for forming nonwoven fabrics in accordance with 
the present invention. The apparatus includes a foraminous-forming surface in 
the form of belt 12 upon which the precursor fibrous batt P is positioned for 
pre-entangling by entangling manifold 14. In the present examples, each of the 
entangling manifolds 14 included 120-micron orifices spaced at 42.3 per inch, 
with the manifolds successively operated at 100, 300, and 600 pounds per 
square inch, with a line speed of 45 feet per minute. The precursor web was 
then dried using two stacks of steam drying cans at 300 °F. The precursor web 
had a basis weight of 1.5 ounce per square yard (plus or minus 7%). 

The precursor web the received a further 2.0 ounce per square yard air- 
laid layer of Type-472 PET fibrous batt. The precursor web with fibrous batt 
was further entangled by a series of entangling manifolds 14, with the 
manifolds successively operated at 100, 300, and 600 pounds per square inch, 
with a line speed of 45 feet per minute. The entangling apparatus of FIGURE 
1 further includes an imaging drum 18 comprising a three-dimensional image 
transfer device for effecting imaging of the now-entangled layered precursor 
web. The image transfer device includes a moveable imaging surface which 
moves relative to a plurality of entangling manifolds 22 which act in 
cooperation with three-dimensional elements defined by the imaging surface of 
the image transfer device to effect imaging and patterning of the fabric being 
formed. The entangling manifolds 22 included 120 micron orifices spaced at 
42.3 per inch, with the manifolds operated at 2800 pounds per square inch 



each. The imaged nonwoven fabric was dried using two stacks of steam 
drying cans at 300 °F. 
Example 2 

An imaged nonwoven fabric was fabricated by the method specified in 
5 Example 1, where in the alternative, the precursor fibrous batt was comprised 

of viscose rayon as supplied by Lenzing at T-8191, 1.5 dpf by 1.5 inch staple 
length. Final weight of the dried prebond layer before layering of PET fiber 
was 1.5 ounces per square yard. 

Example 3 

10 An imaged nonwoven fabric was fabricated by the method specified in 

Example 1 , where in the alternative, the precursor fibrous batt was comprised 
of 2.0 ounces per square yard PET fiber. 
Example 4 

An imaged nonwoven fabric was fabricated by the method specified in 
15 Example 2, where in the alternative, the precursor fibrous batt was comprised 

of 2.0 ounces per square yard viscose rayon. 

From the foregoing, it will be observed that numerous modifications 
and variations can be affected without departing from the true spirit and scope 
of the novel concept of the present invention. It is to be understood that no 
20 limitation with respect to the specific embodiments illustrated herein is 

intended or should be inferred. The disclosure is intended to cover, by the 
appended claims, all such modifications as fall within the scope of the claims. 
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